About the Seawater
Desalination Pilot

The Brownsville desal pilot is funded
with $1.34 million from the TWDB and
$500,000 from the Brownsville PUB,
which also is contributing more than
$385,000 in in-kind efforts. The plant is
located on the Brownsville Ship
Channel on land provided by the Port
of Brownsville.

The pilot uses a reverse osmosis (R0)
process to desalinate water pumped
from the channel. The salty water is
forced at high pressure through
microscopic membranes that filter the
salt from the water. The membranes
also filter out other particles, including
bacteria. The “product” (the pure water)
is collected; the “concentrate” (or
waste) is disposed of in accordance with
environmental regulations. (Details on
the process are provided on the reverse.)

The pilot is building on four years of
in-depth analyses conducted for the
Brownsville PUB with major funding
from the TWDB. A feasibility study
completed in the fall of 2004 that
determined the technical and economic
viability of a demonstration project,
identified users for the project,

and assessed its costs and benefits.
Because of urgent water needs and
strong regional support, the Brownsville
project was only one of three feasibility
studies tapped to proceed to the

pilot phase.

The pilot will run for 12 months using
various technologies to define the most
effective and economical process and
select components for a full-scale
facility. Results to date show that a full-
scale seawater desalination plant could
be constructed in southern Cameron
County by 2010. Current plans call for
sizing the plant to produce 25 million
gallons per day, enough to satisfy one-
third of the total municipal demand
projected for the entire county in 2010.
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“It is not a matter of whether saltwater will one day be used as an
abundant source for public use, but when. As a people, we must
have the courage to look into the future and invest today in a better
tomorrow. There is no greater untapped source of water than the
ocean water which Texas can easily access.”

Governor Rick Perry, April 29, 2002

“Seawater desalination . . . holds the promise of providing unlimited
supplies of drinking water even during periods of extreme drought.
State investment in the Brownsville seawater desalination demon-
stration project represents a significant step in meeting the future
water supply needs of the Lower Rio Grande Valley. It also represents
even more significant progress towards meeting the future water
supply needs of many regions in Texas.”

Texas Water Development Board, 2006 Biennial Report on Desalination

¢ Desalinated seawater is the ONLY major new water supply
source for the Rio Grande Basin that will provide a consistent,
drought-proof supply. There are no other practical alternatives.

¢ Desalinated seawater is the ONLY mechanism that can provide
sufficient water to meet growing industrial and municipal water
demands while maintaining current supplies for agriculture.

e Seawater desalination is the ONLY means of resolving huge
water supply deficits in the region now totaling more than
1 MILLION acre-feet of water per year.

BEROWNSVILLE
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engineering better communities

For more information on the pilot project, log on to www.desal.org or call 956-350-8819.
To schedule a tour of the facility, call the Brownsville PUB at 956-983-6292.
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Lower Rio Grande Regional

Seawater Desalination
Project
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Lower Rio Grande Regional

Seawater Desalination Pilot Facility

Place Road
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Brownsville Ship Channel

WATER TREATMENT PROCESS
Intake

Intake Pumps

Norit Ultrafiltration Pretreatment Unit
ZENON Ultrafiltration Pretreatment Unit
Pall Microfiltration Pretreatment Unit
Eimco Conventional Pretreatment Unit
Pretreatment Filtrate Storage Tanks
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Reverse Osmosis Treatment Facility

©

Water Storage Tanks

10. Mixing Tank

11. Lagoon

12. Neutralization Tank & Discharge Point
13. Discharge Ditch

SUPPORT FACILITIES
A. Chemical Storage Facility
B. Operations Building

Membranes in Brief

The microfiltration (MF) process uses a semi-permeable membrane to trap sus-pended
particles, including undissolved solids and bacteria while allowing water to pass through
the pores. The pores in an MF membrane range from 0.1 — 1.0 micron in size.

(A micron is about a tenth of the diameter of a droplet of mist or fog.)

The ultrafiltration (UF) process uses membranes with much finer pores, ranging from
0.001 to 0.1 micron in size. These membranes allow water to pass through while
retaining large molecules, such as solids, bacteria, colloidal material and some viruses.

The reverse osmosis (RO) process uses a selectively permeable membrane that allows
water to pass unrestricted but keeps out solute molecules or ions. “Osmosis” refers to
the movement of water molecules from an area of high concentration to an area of
low concentration.

Turning Seawater into Drinking Water

The desalination process is a
multistep procedure. Follow along
with the numbered schematic.

First, water collects in an intake
well (1) and then is pumped (2)
from the Brownsville ship channel
into a pipeline that feeds to one
of four pretreatment units. These
units remove particles suspended
in the water: silt, solids, and
contaminants. This pretreatment
reduces the work required of the
critical reverse osmosis (RO) unit
that removes salts, significantly
reducing costs.

The four pretreatment units differ

from one another:

¢ Two ultrafiltration membrane units
(3 & 4) from different suppliers
using different technologies;

e A microfiltration unit (5); and

¢ A conventional treatment unit (6)
that uses clarification, sedimenta-
tion, and filtration to remove
contaminants.

The pilot is testing the various
technologies to determine which
works most efficiently under the
specific conditions existing at the
site. For this reason, it also features
two parallel trains of holding tanks
(7) and RO units (8):

e The water produced from the
filtration processes (the “filtrate”)
is pumped to a holding tank
designated only for the UF and MF
processes. From there, the filtrate
is pumped to an RO unit.

e The water produced from the
conventional treatment unit is
pumped to a separate holding
tank and from there to a separate
RO unit.

The RO unit is the key to the desali-
nation process. Here, the water is
forced by means of high pressure
through fine membranes that keep
salt molecules out while allowing
water molecules through.

The RO process produces two streams
of water: the “product water,” cleaned
of impurities and salts, and the
“concentrate” or “brine,” which is
the wastewater from the process.

The product water is pumped into

a holding tanks (9). In an operational
plant, the product water would be
further treated to ensure good taste
and then pumped to homes and
businesses. Because this pilot is

for testing only, the holding tank

is not connected to pipes that carry
water to users. Instead, water from
this tank is pumped along with
concentrate and other water used

in operating the facility to a mixing
tank (10).

From there, the waters flow to a
holding lagoon (11). The water is
analyzed to determine its pH

(i.e., whether it is acidic or alkaline).
The pH is balanced (or “neutralized”)
(12) and then discharged into a
receiving ditch (13), which flows
back into the ship channel.



